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(5) Signal receiver with tuning circuits. 

(?5) A signal receiver generates a reference signal that 
sweeps frequencies of desired channel bands, and then feeds 
the reference signal to an input terminal of receiver unit via a 
signal-switching circuit that performs switching of the des- 
ired-channel signal and the reference signal. The signal re- 
ceiver then detects the signal strength present in plural frequ- 
encies of intermediate frequencies delivered to an output ter- 
minal of the reference signal, and after storing detected signal 
data in a memory, the signal receiver compares the detected 
signal data to aimed frequency characteristics. Then, the 
signal receiver determines tuning voltages of respective tun- 
ing circuits so that difference arose from the comparison can 
be minimized. After determining the tuning voltages, these 
voltages are delivered to respective tuning circuits, and then 
switching operation between the reference signal and the de- 
sired channel signal is executed before the signal receiver 
eventually receives the switched signal. 
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/ SIGNAL RECEIVER 



1. Field of the Invention 

The present invention relates to a signal receiver 
Which is significantly effective for use vith a tuner. 



2. Prior Arts and Problems 

Any conventional signal receivers, in particular, the 
signal receiver which is provided with tuning circuits using 
varactor diodes feeds identical voltage to respective tuning 
Circuits, and thus, due to different capacitances between 
varactor diodes, there is a considerable difference between 
frequency characteristics of respective tuning circuits. To 
compensate for this, one of the prior arts had proposed a 
specific constitution related to the independent control 
over respective tuning circuits for maximizing output of 
intermediate frequencies by feeding tuning voltages to indi- 
vidual varactor diodes in order that tuning circuits can be 
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provided with the best frequency characteristics. This art 
is expressly disclosed by the Japanese Patent Publication 
No. 58-18008 and presented by the technical publication 

"COMPUTER CONTROLLED TELEVISION CHANNEL SELECTION AND TUNER 
ALIGNMENT", written by Daniel Dumont and Arno Neelen; IEEE 
ICCE85 SESSION V - TV SIGNAL PROCESSING II, DIGEST OF TECH- 
NICAL PAPERS , June, 1985, respectively. 

However, the circuit constitution proposed by this pri- 
or art causes output of intermediate frequencies to be con- 
trolled only in the maximizing direction and seeks maximum 
power within the output signal bands. consequently, there 
is no room for identifying whether frequency characteristics 
of respective tuning circuits exactly match ideal charac- 
teristics within the output signal bands, or not. Although 
the proposed art improves power gain and signal-to-noise 
(S/N) ratio, signals may distort themselves due to inclined 
frequency characteristics within the output signal bands. 

SUMMARY OF THE INVENTION 

A primary object of the present invention is to pro- 
vide a novel signal receiver which first detects 
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variation of frequency characteristic of the signal receiver 
within receivable signal bands caused by gain control and 
variation of said frequency characteristics between channels 
by applying a plurality of frequencies , followed by control 
of frequency characteristics so that the best characteris- 
tics can be generated, while the signal receiver reflecting 
the present invention dispenses with severe suppression of 
error of tuning elements and features significantly improved 
performance characteristics and productivity as well. 

To securely realize the above object, the present in- 
vention provides a signal receiver featuring the following 
functional constitution: First, the signal receiver related 
to the present invention generates a reference signal that 
sweeps frequencies of desired channel bands, and then 

feeds said reference signal to an - input terminal of receiv- 
er unit via a signal-switching circuit that performs 
switching of the desired-channel signal and the reference 
signal. The signal receiver then detects the signal 
strength present in plural frequencies of intermediate fre- 
quencies delivered to an output terminal of said reference 
signal, and after storing the detected signal data in a msno- 
ry, the signal receiver compares the detected signal data to 
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aimed frequency characteristics. Then, the signal re- 

ceiver determines tuning voltages of respective tuning 

circuits so that difference arose from said comparison can 
be minimized. After determining the tuning voltages, these 
voltages are delivered to respective tuning circuits, and 
then switching operation between the reference signal and 
the desired channel signal is executed before said signal 
receiver eventually receives the switched signal. 

By realizing the system constitution mentioned above, 
the signal receiver reflecting the present invention can 
securely achieve the aimed frequency characteristics, and as 
a result, frequency characteristics of signals within re- 
ceivable bands can be improved significantly. In addition, 
said signal receiver can effectively eliminate deterioration 
of frequency characteristics within receivable bands caused 
by error of tuning elements, variation of frequency charac- 
teristics while controlling gains, and channel-to-channel 
error. Thus, the present invention provides an extremely 
useful signal receiver featuring the significantly improved 
performance characteristics and productivity. 
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The present invention will be better underEtood from 
the detailed description given herein below and the accompa- 
nying drawings which are given by way of illustration only, 
and thus are not limitative of the present invention where- 
in r 

FIG. 1 is a simplified block diagram of the circuit 
making up the signal receiver using reference signals gen- 
erated by oscillation of oscillator within the desired chan- 
nel band reflecting the first preferred embodiment of the 
present invention; 

FIG. 2 is a simplified block diagram of the circuit 
making up the signal receiver which uses reference signals 
comprised of signals generated within the desired channel 
bands by applying the integration of signals oscillated by 
the primary and local oscillators reflecting the second pre- 
ferred embodiment of the present invention; 

FIG. 3 is a flowchart related to the sequential op- 
erations of the signal receiver in conjunction with the 
first preferred embodiment of the present invention; 

FIG. 4 is a chart d e no ti ng the basis of identifying 
frequency characteristics of the signal receiver related to 
the first preferred embodiment of the present invention; 
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FIG. 5 is a schematic circuit diagram related to 
means for generating sweep signals comprised of the primary 
oscillator and signal-level controller circuit reflecting 
another preferred embodiment? 

FIG. 6 is a schematic diagram of the circuit com- 
prised of means for generating sweep signals, primary 
oscillator, and the signal-level controller type mixer re- 
flecting a still another preferred embodiment; 

FIG. 7 is a schematic diagram of the signal-level 
controller circuit of sweep-signal generating means, which 
is comprised of two units of diodes, reflecting a still fur- 
ther preferred embodiment; 

FIG. 8 is a schematic diagram of the signal-level 
controller circuit of sweep-signal generating means, which 
is comprised of two units of transistors, reflecting a still 
further preferred embodiment; 

FIG. 9 is a schematic diagram of the signal-level 
controller type of sweep-signal generating means, which is 
comprised of four units of transistors, reflecting a still 
further preferred embodiment; 

FIG. 10 is a schematic diagram of the signal-level 
controller type mixer of sweep-signal generating means, 
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which is comprised of four units of transistors, reflecting 
a still further preferred embodiment; 

PIG. 11 is a schematic diagram of the signal-level 
controller type mixer of sweeping means, which is comprised 
of three units of transistors and a piece of diode, reflect- 
ing a still further preferred embodiment; 

FIG. 12 is a chart denoting the relationship of fre- 
quencies of a variety of signals when the primary oscillator 
oscillates itself within the desired channel bands in con- 
junction with the first preferred embodiment; 

FIG. 13 is a chart denoting the relationship of fre- 
quencies of respective signals when the primary oscillator 
oscillates within the desired channel bands related to an- 
other preferred embodiment derived from the first preferred 
embodiment ; 

FIG. 14 is a chart denoting the relationship of fre- 
quencies of respective signals when the primary oscillator 
oscillates within intermediate frequency bands and frequency 
oscillated by the local oscillator is stationary reflecting 
the second preferred embodiment; 

FIG. 15 is a chart denoting the relationship of fre- 
quencies of respective signals when the primary oscillator 
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oscillates within a specific band corresponding to the sum 
of frequency oscillated by local oscillator and the desired 
channel reflecting another preferred embodiment derived from 
the second preferred embodiment; 

FIG. 16 is a chart denoting the relationship of fre- 
quencies of respective signals when the primary oscillator 
oscillates within the intermediate frequency band and fre- 
quency oscillated by local oscillator executes sweeping op- 
eration reflecting still another preferred embodiment 
derived from the second preferred embodiment; 

FIG. 17 is a chart denoting the relationship of fre- 
quencies of respective signals when the primary oscillator 
oscillates within a specific band corresponding to the sum 
of frequencies oscillated by local oscillator and the 
desired channel and frequency oscillated by said local 
oscillator executes sweeping operation reflecting still fur- 
ther embodiment derived from the second preferred embodi- 
ment; 

FIG. 18 is a schematic block diagram of the circuit 
of another preferred embodiment, in which means for detect- 
ing signal level of intermediate frequency is comprised of 
sampling filter, detector, and the A/D converter; 
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FIG. 19 is a schematic block diagram of the circuit 
of still another preferred embodiment, in which sampling 
filter of means for detecting signal level of intermediate 
frequency is comprised of frequency-fixing filters which are 
connected to each other in parallel; 

FIG* 20 is a schematic block diagram of the circuit 
of still another preferred embodiment, in which sampling 
filter of means for detecting signal level of intermediate 
frequency is comprised of a frequency-fixing filter; 

FIG. 21 is a schematic block diagram of the circuit 
of a still further preferred embodiment, in which sampling 
filter of means for detecting signal level of intermediate 
frequency is comprised of frequency-variable filter; 

FIG. 22 is a schematic block diagram of the circuit 
of one of the preferred embodiments, in which sampling fil- 
ter of means for detecting signal level of intermediate 
frequency is comprised of a plurality of saw-toothed fil- 
ters; 

FIG. 23 is a schematic block diagram of the circuit 
of another preferred embodiment, in which sampling filter of 
means for detecting signal level of intermediate frequency 
is comprised of a saw- toothed filter; 
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FIG. 24 is a schematic block diagram of the circuit 
of a still further preferred embodiment, in which sampling 
filter of means for detecting signal level of intermediate 
frequency is comprised of windings and varactor diodes; 

FIG . 25 is a schematic block diagram of the circuit 
of one of the preferred embodiments/ in which means for de- 
tecting signal level of intermediate frequency is comprised 
of an A/D converter and a digital filter; 

FIG. 26 is a ' schematic block diagram of the circuit 
of a still further preferred embodiment , in which means for 
detecting signal level of intermediate frequency is com- 
prised of a CCD filter and an A/D converter; 

FIG. 27 is a schematic block diagram of the circuit 
of one of the preferred embodiments/ in which D/A converters 
of tuning voltage supply means are connected to each other 
in parallel by the number identical to that of tuning cir- 
cuit; 

FIG. 28 is a schematic block diagram of the circuit 
of one of the preferred embodiments, which is comprised of 
one unit of D/A converter; 
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FIG. 29 is a schematic block diagram of the circuit 
of one of the preferred embodiments, in which the first sig- 
nal switching circuit is comprised of two pieces of diodes. 

FIG. 30 is a schematic block diagram of the circuit 
of one of the preferred embodiments, in which the first 
signal switching circuit is comprised of four pieces of 
transistors i 

FIG. 31 is a schematic block diagram of the circuit 
of one of the preferred embodiments, in which the second 
signal switching circuit is comprised of two pieces of di- 
odes; 

FIG. 32 is a schematic block diagram of the circuit 
of one of the preferred embodiments, in which the second 
signal switching circuit is comprised of four pieces of 
transistors; 

FIG. 33 is a schematic block diagram of the circuit 
of one of the preferred embodiments, in which AGC voltage 
retention means is comprised of two pieces of transistors 
and a capacitor; 

FIG. 34 is a schematic block diagram of the circuit 
of one of the preferred embodiments, in which AGC voltage 
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retention means is comprised of a D/A converter, a resistor 
and an A/D converter; 

FIG. 35 is * simplified block diagram of the circuit 
making up control means; and 

FIG. 36 is a simplified block diagram of the circuit 
of one of the preferred embodiments , in which the primary 
oscillator is made available for another local oscillator. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the accompanying drawings, the first 
preferred embodiment of the present invention is described 
below. In FIG. 1, using frequency conversion means, receiving 
circuit 1 (R-circuit, hereinafter) converts signal of the desired channel into a 
specific intermediate frequency. Said R-circuit 1 is 

comprised of input tuning circuit 12, radio-frequency (RF) ampli- 
fier 13, interstage tuning circuit 14, mixer 15 and local 
oscillator 16 , respectively. signal of the desired channel 
band is delivered to radio-frequency, amplifier 13 via input 
tuning circuit 12, where said radio-frequency amplifier 13 
allows the gain of signal to vary in proportion to the AGC 
voltage. The amplified signal is then delivered to 
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interstage tuning circuit 14 which eliminates signal of the 
image-band, and then mixer 15 mixes said signal with the 
signal oscillated by local oscillator 16, and as a result, 
intermediate frequency signal is generated from the output 
terminal of mixer 15* Since double tuning circuit is often 
made available for said interstage tuning circuit; at least 
two systems of the tuning voltage are necessary. 

By activating channel-select command means 10 and 
channel-select control means 9, desired channel is selected 
by feeding the identical tuning voltages to input tuning 
circuit 12 , interstage tuning circuit 14, and local oscilla- 
tor 16 before eventually receiving signals from the selected 
channel. The desired channel signal is received from termi- 
nal 11, and then signal switching circuit 3 functions so 
that control means 9 can deliver signal from R-circuit 1 to 
the following input tuning circuit 12 of R-circuit 1. 
R-circuit 1 then converts the received signal into intermediate 
frequency signal, which is then delivered to signal switch- 
ing circuit 4. Signal switching circuit 4 functions to 
allow control means 9 to deliver signal from R-circuit 1 to 
the following intermediate frequency (IF) anplif ier/deroodolator 
6. Intermediate frequency signal which passed through 
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signal switching circuit 4 is then amplified and 
detected by intermediate frequency amplifier/demodulator 6 
before being delivered to the following signal processing 
circuit. Intermediate frequency amplifier/demodulator 6 
generated AGC voltage for delivery to AGC-voltage hold 
means 5, which then delivers this voltage to radio-frequency 
amplifier 13 and sweep signal generator 2. 

AGC -voltage hold means 5 holds AGC voltage corre- 
sponding to the desired channel signal level for a specific 
duration , and then control means 9 delivers control signal 
to signal switching circuit 3 r where signal from said sweep 
signal generating means 2 is subjected to switching before 
being sent to input tuning circuit 12 of R-circuit 1, and 
finally reference signal of the desired channel band gen- 
erated by said sweep signal generating means 2 is delivered 
to ^-circuit 1- Simultaneously, reference signal having 

a specific level corresponding to the AGC voltage from AGC 
voltage hold means 5 is also supplied to R-circuit 
1. After being delivered to R-circuit 1, the reference sig- 
nal is then subjected to frequency-conversion before being 
delivered to signal switching circuit 4. Signal switching 
circuit 4 is then switched by control means 9 so that 
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intermediate frequency signal can be led to intermediate- 
frequency signal level detection means 8, which then con- 
verts intermediate frequency signal into DC signal corre- 
sponding to the detected signal level. The DC signal is 
then binary-coded before being delivered to control means 9. 
Using the binary-coded DC-level signal, control means 9 com- 
putes the signal level of a plurality of frequencies present 
in K-circuit 1 for detecting frequency characteristics , and 
then it causes the tuning voltages of input tuning circuit 
12 and interstage tuning circuit 14 to slightly vary them- 
selves in the direction of reducing difference from the aim- 
ed frequency characteristics, and finally, it outputs the 
varied tuning voltage through tuning-voltage delivery means 
7. If these frequency characteristics in R-circuit 1 were 
still different from the aimed frequency characteristics, 
control means 9 causes tuning voltage to vary themselves 
furthermore until all the frequency characteristics even- 
tually match each other. When these frequency characteris- 
tics exactly match the aimed one, control means 9 stores 
respective tuning voltages in memory, and then it causes 
signal switching circuits 3 and 4 to be switched in the di- 
rection of receiving the desired channel signal. On the 



- 15 



30OCID: <EP_ 0208470A2 I > 



0208470 



other hand, AGC-voltage hold means 5 discontinues re- 

tention of AGC voltage and directly delivers it to radio- 
frequency amplifier 13 and sweep-signal generating means 2 
without holding AGC voltage from intermediate-frequency 
amplifier/demodulator 6 and maintains this state until 
starting to select the desired channel again. 

According to the first preferred embodiment of the pre- 
sent invention, since the system retains a specific AGC 
voltage corresponding to the field intensity while receiving 
the desired-channel signal and compares the level deviations 
between a plurality of frequencies, compared to the conven- 
tional provision of tuning voltages for merely seeking the 
maximum point of intermediate- frequency signal level, the 
signal receiver reflecting the first preferred embodiment of 
the present invention not only correctly receives the 
desired-channel signals using the significantly improved 
performance characteristics, but it also securely suppresses 
error generated by the tuning circuit even when respective 
tuning elements function with erroneous components. 

Next, referring to the accompanying drawings, the sec- 
ond preferred embodiment of the present invention is de- 
scribed below. In FIG. 2, R-circuit 1 converts the 
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desired-channel signal into a specific intermediate frequen- 
cy by applying frequency-conversion means. R-circuit 1 
is comprised of input tuning circuit 12, radio-frequency am- 
plifier 13 , interstage tuning circuit 14 , mixer 15, and 
local oscillator 16 , respectively. Signal of the desired 
channel band is delivered to radio-frequency amplifier 13 via 
input tuning circuit 12, After amplif ication, interstage 
tuning circuit 14 eliminates signals present in the image- 
band, while genuine signal components are then mixed to- 
gether with oscillated signal from local oscillator 16 by 
means of mixer 15, which then outputs a specific intermedi- 
ate frequency signal. Since double tuning circuits are 
often made available for the interstage tuning circuit, at 
least two systems of tuning voltages are necessary. 

By activating channel-select command means 10 and 
channel-select control means 9, desired channel is selected 
by feeding the identical tuning voltages to input tuning 
circuit 12, . interstage tuning circuit 14, and local 
oscillator 16 before eventually receiving signals from the 
selected channel. The desired channel signal is received 
from terminal 11, and then signal switching circuit func- 
tions so that control means 9 can deliver signal from 
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R-circuit 1 to the following input tuning circuit 12 of R-circuit 
1. Receiver 1 then converts the received signal into 

intermediate frequency signal, which is then delivered to 
signal switching circuit 4. Signal switching circuit 4 
functions to allow control means 9 to deliver signal from 
R-circuit 1 to the following intermediate frequency am- 

plifier/demodulator 6* Intermediate frequency signal which 
passed through signal switching circuit 4 is then amplified 
and detected by intermediate frequency amplifi- 

er/demodulator 6 before being delivered to the following 
signal processing circuit* Intermediate frequency amplifi- 
er/demodulator 6 generates AGC voltage for delivery to radio- 
frequency amplifier 13 and sweep signal generator 2. 

AGC-voltage hold means 5 holds AGC voltage corre- 

sponding to the desired channel signal level for a specific 
duration , and then control means 9 delivers control signal 
to signal switching circuit 3, where signal from said sweep 
signal generating means 2 is subjected to switching before 
being sent to input tuning circuit 12 of R-circuit 1, and 
finally reference signal of the desired channel band gen- 
erated by said sweep signal generating means 2 is delivered t 0 
R-circuit 1, where reference signal of the desired 
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channel band is generated by applying part of oscillated 
signal from local oscillator and differential frequency from 
the primary oscillator of sweep signal generating means 2 of 
K-circuit 1. Simultaneously, reference signal having a spe- 
cific level corresponding to the AGC voltage from AGC- 
voltage hold means 5 is also supplied to R-circuit 1. 
After being delivered to R- circuit 1, the reference signal is 
then subjected to frequency-conversion before being de- 
livered to signal switching circuit 4* Signal switching 
circuit 4 is then switched by control means 9 so that inter- 
mediate frequency signal can be led to intermediate- 
frequency signal level detection means 8, which then con- 
verts intermediate frequency signal into DC signal corre- 
sponding to the detected signal level. The DC signal is 
then binary-coded before being delivered to control means 9. 
Using the binary-coded DC-level signal, control means 9 com- 
putes the signal level of a plurality of frequencies present 
in R-circuit 1 for aetecting frequency characteristics, and 
then it causes the tuning voltages of input tuning circuit 
12 and interstage tuning circuit 14 to slightly vary them- 
selves in the direction of reducing difference from the 
aimed frequency characteristics, and finally, it outputs the 
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varied tuning voltage through tuning-voltage delivery means 
7. If these frequency characteristics in R-circuit 1 were 
still different from the aimed frequency characteristics, 
control means 9 causes tuning voltage to vary themselves 
furthermore until all the frequency characteristics even- 
tually match each other. When these frequency characteris- 
tics exactly match the aimed one, control means 9 stores 
respective voltage values in memory, and then it causes sig- 
nal switching circuits 3 and 4 to be switched in the direc- 
tion of receiving the desired channel signal. On the other 
hand, AGC-voltage hold means 5 discontinues retention 

of AGC voltage and directly delivers it to radio-frequency 
amplifier 13 and sweep-signal generating means 2 without 
holding AGC voltage from intermediate- frequency amplifi- 
er/demodulator 6 and maintains this state until starting to 
select the desired channel again. 

According to the second preferred embodiment of the 
present invention, since the system retains a specific AGC 
voltage corresponding to the field intensity while receiving 
the desired-channel signal and compares the level deviation 
between a plurality of frequencies, compared to the conven- 
tional provision of tuning voltages for merely seeking the 
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maximum point of intermediate frequency signal level, the 
signal receiver reflecting the second preferred embodiment 
of the present invention not only correctly receives the 
desired channel signal using the significantly improved per- 
formance characteristics, but it also securely suppresses 
error generated by the tuning circuit even when respective 
tuning elements function with erroneous components. 

FIG. 3 represents the chart describing the sequential 
procedure needed for controlling tuning operation related to 
the first preferred embodiment using control means 9. While 
R-circuit 1 operates for receiving the desired channel sig- 
nal, the system remains in identifying routine 17, where the 
system stands by for receiving channel (ch)-select command from 
channel-select command means 10. When changing the desired- 
channel signal, i.e., when changing it to another channel, 
channel-select command means outputs the binary-coded chan- 
nel control signal. After detecting this signal in the 
identifying routine 17, as shown in routine 18, control 
means 9 delivers a specific tuning voltage corresponding to 
the desired channel to local oscillator 16 of R-circuit 1. 
When routine 19 is entered, control means provides input 
tuning circuit 12 and interstage tuning circuit 14 with 
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tuning voltages having specific potentials identical to the 
tuning voltage fed to said local oscillator 16. This allows 
R-circuit 1 to receive the desired channel, and thus, mixer 
15 outputs intermediate frequency signals. This signal then 
passes through signal switching circuit 4 before being de- 
modulated by intermediate-frequency amplifier /demodulator 6. 
Said amplifier/demodulator 6 then delivers a specific AGC 
voltage corresponding to the desired channel signal level to 
AGC-voltage hold means 5. When routine 20 is entered, 

AGC voltage is retained so that gain of radio-frequency am- 
plifier 13 and the output level of sweep-signal generating 
means 2 can be held constant. This activated routine 21, in 
which signal-switching circuit 3 is switched to sweep-signal 
generating means 2, and likewise, signal switching circuit 4 
is switched to intermediate-frequency signal level detection 
means 8. When routine 22 is entered, tuning-voltage deliv- 
ery means 7 delivers a specific tuning voltage to allow 
sweep-signal generating means 2 to sweep frequencies within 
the desired channel frequency band. 

This activates routine 23, in which either the input 
tuning circuit 12 or the interstage tuning circuit 14 is 
selected. For example, the system selects input tuning cir- 
cuit 12 before proceeding to routine 24. When routine 24 is 
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entered, only the tuning voltage delivered to input tuning 
circuit 12 ie varied to a level close to the lowest frequen- 
cy within the desired channel frequencies. When routine 25 
is entered, intermediate- frequency signal level detection 
means 8 detects the signal levels of plural frequencies in 
the desired channel frequency band from the intermediate 
frequency signals corresponding to these frequencies • When 
routine 26 is entered, only the tuning voltage delivered to 
input tuning circuit 2 is slightly varied before detecting 
signal levels by applying procedure identical to that is 
executed during routine 25. 

By designating data of signal levels detected during 
routine 25 to be the N-th data of signal levels detected 
during routine 26 to be the N+lth data, routine 28 iden- 
tifies whether the aimed frequency characteristics axe 
achieved, or not. If the aimed frequency characteristics 
were achieved, routine 29 is entered. conversely , if these 
characteristics were not yet realized, system operation is 
again back to routine 25 to be followed by routines 26 and 
27 before proceeding to routine 28 over again. When routine 
29 is entered, control means 9 stores the binary-coded tun- 
ing voltage data fed to input tuning circuit 12 in memory to 



23 



5DOCJO: <EP_0208470A2J_> 



0208470 



complete provision of tuning voltage for input tuning cir- 
cuit 12. However , since interstage tuning circuit 14 still 
needs to be provided with the tuning voltage, operation mode 
returns to routine 23 from routine 30, by applying the se- 
lected tuning circuit to be one of tuning circuits of inter- 
stage tuning circuit 14, operation mode again - sequentially 
proceeds to routines 24 through 29. In the same way, after 
control means 9 fully stores data related to tuning voltages 
in memory, operation mode proceeds from identifying routine 
30 to routine 31 , in which signal switching circuits 3 and 4 
and AGC-voltage hold means 5 are respectively provided 

with the desired-channel signal receivable condition so that 
they can respectively receive desired-channel signals. This 
causes the operation mode to be back to routine 17, and as a 
result, control means 9 causes the system to follow up 
stand-by mode until the next channel-selection command is 
generated. 

FIG. 4 represents the chart related to one of preferred 
embodiments of designating the identification basis when 
executing identifying routine 28 of tuning control means 
shown in FIG. 3. The N-th and N+lth data detected by rou- 
tines 25 and 26 are delivered to control means 9, which then 
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checks to see the maximum values compared between respective 
center frequencies present in the desired-channel frequency 
bands and the flatness of more than two units of fre- 
quencies. In particular, since the flatness of frequency 
characteristics present in R-circuit 1 precedes the maximum 
value, independent of the magnitude of the maximum values of 
the N-th and N+lth data, if the N-th data proves to be flat, 
the system introduces the N-th data. Conversely # if the 
N-th data proves to degrade the flatness of frequency char- 
acteristics, identification (ID) step 2 is entered, in which only 
when the N+lth data proves to ensure flatness of frequency 
characteristics, the system introduces either of the N-th 
and N-lth data whichever designates the maximum value. How- 
ever, while said identification step 2 is still underway, if 
N+lth data proves that no flatness is achieved for frequency 
characteristics, both the N-th and N+lth data are identified 
to be defective for use, and then, the system proceeds to 
further routines so that tuning voltage is subjected to fine 
variations furthermore. 

FIGs 5 through 11 respectively denote typical embodi- 
ments of the present invention in conjunction with sweep- 
signal generating means of the signal receiver. 
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Sweep- signal generating means shown in FIG. 5 is com- 
prised of primary oscillator 33 and signal-level controller 
circuit 32. Tuning voltage delivery means 7 delivers a spe- 
cific tuning voltage to sweep-signal generating means so 
that oscillator 33 can securely oscillates itself within the 
desired-channel frequency band to correctly sweep frequen- 
cies. Signal oscillated by oscillator 33 is delivered to 
said signal-level controller circuit 32. AGC-voltage 
hold means 5 feeds AGC voltage to said signal-level con- 
troller circuit 32 so that the delivered signals can be set 
to the predetermined level corresponding to the AGC voltage 
before eventually being delivered to signal , switching cir- 
cuit 3 as the reference signal. Using the system shown in 
FIG. 5, reference signal can easily be generated. 

FIG. 6 represents another preferred embodiment of 
sweep-signal generating means of the signal receiver related 
to the present invention, which is comprised of the primary 
oscillator 33 and signal-level control-type mixer 34. Tun- 
ing voltage delivery means 7 delivers a specific tuning 
voltage so that said oscillator 33 can oscillates itself 
within a specific frequency band corresponding to either the 
intermediate frequency band or the sum of the oscillated 
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frequency generated by local oscillator 16 and the desired 
channel frequency, while signal oscillated by the primary 
oscillator 33 and part of signal oscillated by local 
oscillator 16 are respectively delivered to signal-level 
control type mixer 34. AGC- vol tage hold means 5 feeds 

a specific AGC voltage to said signal-level control type 
mixer 34, which is then set to a specific signal level cor- 
responding to the level of AGC voltage before being deliver- 
ed to signal- switching circuit 3 as the reference signal. 
By introducing the system shown in FIG. 6, intermediate fre- 
quency signal can be made available either for the stationa- 
ry frequency or sweeping frequency, and yet, it is possible 
for the system to freely make up the constitution of inter- 
mediate-frequency signal level detection means. 

Primary oscillator 33 shown in FIG. 7 is provided with 
varactor diode 37 that makes up tank circuit in the base 
electrode of transistor 40 via capacitor 39 and parallel 
resonance circuit made of coil 38, which are respec- 
tively connected to each other between grounds. Cathode of 
varactor diode 37 is grounded by capacitor 36, while tuning 
voltage delivery means 7 feeds a specific tuning voltage 
oscillated in the desired-channel frequency band to the 
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cathode-capacitor connected point via resistor 35. Capaci- 
tors 4 3 and 4 4 are substantially feedback capacitors , os- 
cillating frequency is determined by varactor diode 37, 
capacitors 43, 44 and 39, and coil 38. Resistors 41 and 
4 5 respectively bias said transistor 40, while collector 
electrode of this transistor is grounded via capacitor 42. 
Oscillated signals are fed to cathode of diode 4 8 of signal- 
level controller circuit 32 via DC-blocking capacitor 46. 
Anodes of diodes 4 8 and 49 are connected to each other, 
while the oscillated signals from cathode of diode 49 is 
delivered to signal-switching circuit 3 via capacitor 51. 
Collector electrode of transistor 55 is connected to the 
connection point of anodes of diodes 48 and 49 via resistor 
52, whereas base electrode of said transistor 55 is provided 
with AGC voltage which is delivered from AGC-voltage hold 
means 5 via resistor 54, Emitter electrode of said 

transistor 55 is connected to power-supply source via resis- 
tor 54. Cathodes of diodes 48 and 49 are respectively 
grounded via resistors 47 and 50. In response to the AGC 
voltage from AGC-voltage hold means 5, current flowing 
through collector of transistor 55 varies to cause the in- 
sertion loss of said diodes 48 and 49 to also vary, and as a 
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result, level of the oscillated signal delivered to said 
signal-switching circuit 3 also varies • The system shown in 
FIG. 7 features simple circuit constitution and effectively 
functions when oscillator 33 oscillates high-level signals. 

Primary oscillator shown in FIG. 8 has the constitution 
and functions exactly identical to those which are explained 
in the above description related to FIG. 7, and therefore, 
detailed description is deleted. Oscillated signal is first 
delivered to signal-level controller circuit 32 via capaci- 
tor 46 # which is then fed to base electrode of transistor 
61. Emitter electrode of transistor 61 is grounded, whereas 
biasing resistor 60 is connected between base-and-collector 
electrodes and resistor 58 between collector electrode and 
power-supply source, respectively. Collector electrode of 
transistor 61 is connected to collector electrode of tran- 
sistor 56. Emitter electrode of transistor 56 is grounded 
via resistor 57. AGC- voltage hold means 5 feeds AGC 

voltage to base electrode of transistor 56 via resistor 53. 
When AGC voltage rises, collector potential of transistor 56 
lowers, and at the same time, bias voltage of transistor 61 
also lowers to lower gain, and eventually causes the level 
of oscillated signal to lower before delivery to signal- 
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switching circuit 3. When the AGC voltage is high, gain of 
radio-frequency amplifier 13 also rises to lower the level of 
oscillated signal* Conversely # when the AGC voltage is low, 
gain of radio-frequency amplifier 13 is also low, thus high- 
level oscillated signal is fed. This level is proportional 
to the signal level of desired channel. The ' system de- 
scribed above uses transistor which is provided with ampli- 
fying function, thus making it possible for the system to 
lower the level of signal oscillated by said oscillator 33, 
which in turn usefully serves for preventing unnecessary 
radiation and spurious jamming as well. 

Primary oscillator 33 shown in FIG. 9 oscillates at a 
specific frequency band higher than those which are os- 
cillated by oscillators shown in FIGs 7 and 8. Base elec- 
trode of transistor 66 is connected to resonance circuit 
comprised of capacitor 67, tuning line 71, and varactor di- 
ode 69 between grounds via capacitor 68. Tuning- volt age 
delivery means 7 delivers a specific tuning voltage to the 
contact point of capacitors 67 and 68 and tuning line 71 via 
resistor 35, in which said tuning voltage oscillates either 
in the intermediate frequency band or in a specific frequen- 
cy band corresponding to the sum of the oscillated frequency 
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of local oscillator 16 and the desired-channel frequency. 
Capacitors 64 and 65 are substantially feedback capacitors. 
Resistors 62 and 65 respectively bias transistor 66, while 
collector electrode of this transistor is grounded via 
capacitor 63. Oscillated signal is fed to line 70 from tun- 
ing line 71 by means of magnetic-field coupling and then 
delivered to base electrode of transistor 73 of signal-level 
control-type mixer 34 via DC block capacitor 46. Emitter 
electrodes of transistors 73 and 74 are connected to each 
other, whose contact point is connected to collector elec- 
trode of transistor 81. On the other hand, emitter elec- 
trode of transistor 81 is connected to emitter electrode of 
transistor 80, while collector electrode of transistor 80 is 
grounded. AGC-voltage hold means 5 delivers AGC volt- 

age to base electrode of transistor 80 via resistor 53 to 
allow emitter current corresponding to AGC voltage to flow 
into transistor 81 via transistor 80. Local oscillator 16 
delivers part of signal oscillated by itself to base elec- 
trode of transistor 81 via DC-blocking capacitor 78. Base 
electrode of transistor 74 is grounded via capacitor 72. 
Oscillated signal delivered to base electrode of said tran- 
sistor 73 and part of signal oscillated by local oscillator 
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16 fed to base electrode of said transistor 81 are respec- 
tively mixed together in transistors 73 and 74 , which then 
generate signals corresponding to the desired-channel fre- 
quency band. These signals are then delivered from collec- 
tor electrode of said transistor 74 to signal-switching cir- 
cuit 3 via DC-blocking capacitor 51. Since current flowing 
through emitters of transistors 80 and 81 is varied by AGC 
voltage, current flowing through emitters of said transis- 
tors 73 and 74 also varies, thus eventually varying the con- 
version gain of said mixer 34. As a result, when AGC volt- 
age is high, emitter current lowers, thus causing the 
conversion gain of mixer 34 to lower, and consequently, 
level of reference signal lowers itself before delivery to 
signal-switching circuit 3* Conversely, when AGC voltage is 
low, level of reference signal rises, thus making it possi- 
ble for the system to generate signal which is proportional 
to the level of desired channel signal. Resistors 75 
through 77 and 82 through 84 are respectively biasing resis- 
tors, while capacitor 79 is used for grounding high fre- 
quencies, since the system shown above uses equilibrium- 
type signal-level controlling mixer 34 , it effectively 
suppresses spurious jamming (disturbance) . 
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See FIG. 10. Since the primary oscillator 33 performs 
operations exactly identical to those which have been de- 
scribed in reference to FIG. 9, detailed explanation is 
deleted. Signal oscillated by primary oscillator 33 is de- 
livered to base electrode^ of transistor 74 of signal-level 
control-type mixer 34 from line 70 via DC-blocking capacitor 
46. - Emitter electrodes of transistors 73 and 74 are con- 
nected to each other, while collector electrode of transis- 
tor 81 is connected to the contact point of these emitter 
electrodes. Emitter electrode of transistor 81 is grounded, 
while said emitter electrode is connected to emitter/col- 
lector electrodes of transistor 85 between collector elec- 
trodes of transistors 73 and 74. AGC-voltage hold 
means 5 feeds AGC voltage to base electrode of transistor 85 
via resistor 53 so that potentials of emitter and collector 
of said transistor 85 and collectors of said transistors 73 
and 74 can vary in response to the delivered AGC voltage. 
On the other hand, local oscillator 16 feeds part of signal 
oscillated by itself to base electrode of said transistor 81 
via capacitor 78. Base electrode of said transistor 74 
grounds radio-±reqaency components via capacitor 72. Signal 
oscillated by primary oscillator 33 delivered to base 
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electrode of said transistor 73 and part of signal oscillat- 
ed by local oscillator 16 fed to base electrode of said 
transistors 81 are mixed together by said transistors 73 and 
7 4 before generating a specific signal corresponding to the 
desired-channel frequency band. This signal is then de- 
livered to signal-switching circuit 3 from collector elec- 
trode of said transistor 74 via DC-blocking capacitor 51. 
Since potentials of emitter and collector of transistor 85 
are varied by AGC voltage, collector potentials of said 
transistors 73 and 74 also vary themselves, and eventually 
varying the conversion gain of mixer 34 . As a result, when 
the AGC voltage is high, collector potential of transistor 
74 lowers as the voltage between base and emitter of said 
transistor 85 more significantly biases itself in the for- 
ward direction, thus causing the conversion gain of said 
mixer 34 to lower. Consequently, level of reference signal 
lowers before being delivered to signal-switching circuit 3. 
Conversely, when AGC voltage is low, the reference signal 
level rises, thus making it possible for the system to gen- 
erate signal which is proportional to the desired-channel 
signal level. Resistors 75 through 77 and 82 through 84 are 
respectively biasing resistors. Since the system shown 
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above uses signal-level controlling balanced mixer 

34, it effectively suppresses spurious jamming (distur- 
bance) • 

See FIG. 11. Since the primary oscillator 33 performs 
operations exactly identical to those which have been de- 
scribed in reference to FIG. 9, detailed explanation is 
deleted. Signal oscillated by primary oscillator 33 is de- 
livered to base electrode of transistor 73 of signal-level 
control-type mixer 34 from line 70 via DC-blocking capacitor 
46. Emitter electrodes of transistors 73 and 74 are con- 
nected to each other, while collector electrode of transis- 
tor 81 is connected to the contact point of these emitter 
electrodes. Emitter electrode of said transistor 81 is 
grounded, while collector electrode of transistor 73 is con- 
nected to cathode of diode 87. Capacitor 86 is connected 
between anode of said diode 87 and collector electrode of 
said transistor 84. AGC voltage hold means 5 delivers 
AGC voltage to anode of said diode 87 via resistor 53 to 
cause anode potential of said 'diode 87 to vary in response 
to AGC voltage received. On the other hand, local oscil- 
lator 16 delivers part of signal oscillated by itself to 
base electrode of said transistor 81 via DC-blocking 
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capacitor 78. Base electrode of said transistor 74 grounds 
high-f reguency components. Signal oscillated by primary 
oscillator 33 and fed to base electrode of said transistor 
73 and part of signal oscillated by local oscillator 16 fed 
to base electrode of said transistor 81 is mixed together by 
said transistors 73 and 74. As a result, signal correspond- 
ing to the desired-channel frequency band is generated, 
which is then delivered to signal-switching circuit 3 from 
collector electrode of said transistor 74 via DC-blocking 
capacitor 51. When using the system shown in FIG. 11, as 
the AGC voltage rises, said diode 87 more significantly 
biases in the forward direction to lower loss of signal 
flowing through said diode 87. This allows signals of the 
desired-channel frequency band present in collector elec- 
trode of transistor 74 generated by mixing operation to can- 
cel with each other, thus eventually lowering the level of 
reference signal before being delivered to signal- switching 
circuit 3. Conversely, when AGC voltage is low, level of 
reference signal rises, thus allowing the system to generate 
signal which is proportional to the desired-channel signal 
level. Resistors 75 through 77 and 82 through 84 are re- 
spectively biasing resistors. Since the system shown in 
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FIG. 11 uses signal-level controlling balanced mixer 

34 , it effectively suppresses spurious jamming (distortion). 

FIGs 12 and 13 and respectively the charts denoting the 
relationship of frequencies used for sweep-signal generating 
means 2 of the first preferred embodiment related to the 
present invention. 

Referring now to FIG. 12, signal 89 denotes intermedi- 
ate frequency signal output from R-circuit 1. Signal 90 
denotes reference signal output from said sweep-signal gen- 
erating means 2. Signal 91 denotes signal oscillated by 
primary oscillator 33 , whereas signal 88 denotes signal os- 
cillated by local oscillator 16. 

Primary oscillator 33 oscillates signals by sweeping 
frequencies within the desired-channel frequency band. Os- 
cillated signal level is first controlled by applying AGC 
voltage before being made available for reference signal. 
Since local oscillator 16 of R-circuit 1 oscillates itself 
using a stationary frequency, signal containing swept fre- 
quency appears in the intermediate- frequency band. Width 
and velocity of the frequency-swept signal are identical to 
those of signals oscillated by primary oscillator 33, howev- 
er frequency is swept in the inverse direction. The 
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frequency relationship shown in FIG, 12 suggests that no 
spurious disturbance can take place because oscillation is 
directly applied to signals in the desired-channel frequency 
band . 

See FIG, 13. Since the chart refers to signals 88 
through 91 which are shown in FIG. 12 , detailed- description 
is deleted. 

Primary oscillator 33 oscillates signals by sweeping 
frequencies within the desired-channel frequency band. The 
level of oscillated signals is first controlled by applying 
AGC voltage before these signal are made available for ref- 
erence signals. Since local oscillator 16 of R-circuit 1 
oscillates itself by sweeping frequencies, signal containing 
a stationary frequency appears in the intermediate frequency 
band. Signal oscillated by local oscillator 16 has the same 
width , velocity, and direction of swept frequency as those 
of signals oscillated by primary oscillator 33. The fre- 
quency relationship shown in FIG. 13 suggests that no spuri- 
ous disturbance can take place because oscillation is di- 
rectly applied to signals in the desired-channel frequency 
band. 
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Furthermore, since the intermediate- frequency signal 
contains a stationary frequency, intermediate-frequency 
signal-level detection means 8 can easily be made up, thus 
providing another advantage for the system* 

FIGs 14 through 17 are respectively the charts denoting 
the frequency relationship related to sweep-signal generat- 
ing means 2 making up the second preferred embodiment of the 
signal receiver reflecting the present invention. 

In FIG. 14, signal 88 denotes the signal oscillated by 
local oscillator 16. Signal 89 denotes the intermediate- 
frequency signal output from R-circuit 1. Signal 90 denotes 
the reference signal output from sweep-signal generating 
means 2, whereas signal 91 denotes the signal oscillated by 
primary oscillator 33. 

Primary oscillator 33 oscillates itself by sweeping 
frequencies within intermediate frequency band* Local 
oscillator 16 of R-circuit 1 oscillates itself by applying a 
stationary frequency. Signals oscillated by both oscilla- 
tors are then mixed together by sweep-signal generating 
means 2. The system uses reference signal which is substan- 
tially comprised of the differential signal of applied fre- 
quencies. As a result, R-circuit 1 outputs a specific 
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intermediate- frequency signal containing swept frequencies. 
Said intermediate-frequency signal has the same width, ve- 
locity, and direction of the swept frequency as those of 
signals oscillated by primary oscillator 33. 

The system mentioned above allows optional frequencies 
within the desired-channel band of intermediate frequency 
band to be replaced by frequencies to be oscillated by pri- 
mary oscillator 33, thus effectively eliminating the needs 
for identifying respective frequencies made available for 
intermediate frequency additionally. 

See FIG. 15. Since the chart refers to signals 89 
through 91 which are shown in FIG. 14, detailed explanation 
is deleted. Primary oscillator 33 oscillates itself by 
sweeping frequencies of a specific frequency band corre- 
sponding to the sum of the desired-channel frequency and the 
frequency oscillated by local oscillator 16. Local 
oscillator 16 of R-circuit 1 oscillates itself by applying a 
stationary frequency. Both of the oscillated signals are 
mixed together by sweep-signal generating means 2. The sys- 
tem uses reference signal which is substantially comprised 
of the differential signal of applied frequencies. As a 
result, R-circuit 1 outputs a specific intermediate-frequency 
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signal containing swept frequencies. Said intermediate- 
frequency signal has the same width , velocity, and direction 
of the swept frequency as those of signals oscillated by 
primary oscillator 33. Bowever, frequency is swept in the 
direction opposite from the direction of the frequency- 
oscillation of oscillator 33 • 

In this frequency relationship shown in FIG. 15 , the 
system allows optional frequencies within the desired- 
channel band of intermediate frequency band to be replaced 
by frequencies to be oscillated by primary oscillator 33 . 
In addition, since the system shown in FIG. 15 raises fre- 
quencies to be oscillated by primary oscillator 33. This 
allows the fractional band width to be narrowed, thus making 
it possible for the system to make up said oscillator 33 
easily. 

See FIG. 16. since the chart refers to signals 88 
through 91 which are shown in FIG. 14 , detailed explanation 
Is deleted. 

Primary oscillator 33 oscillates itself by applying a 
stationary frequency of a specific intermediate-frequency 
band. Local oscillator 16 of R- C ircuit 1 oscillates itself 
by sweeping frequencies. Both of the oscillated signals are 
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mixed together by sweep-signal generating means 2. The sys- 
tem sues reference signal which is substantially comprised 
of the differential signal of applied frequencies. As a 
result, R-circuit 1 outputs a specific intermediate-frequency 
signal containing swept frequencies. Width, velocity, and 
direction of the swept frequency of the signal oscillated by 
local oscillator 16 and the reference signal are identical 
to each other. 

In the frequency relationship shown in FIG. 16, since 
primary oscillator 33 oscillates itself by applying a sta- 
tionary frequency and generates reference signal by causing 
local oscillator 16 used for channel selection to sweep fre- 
quencies, there is no need of synchronizing signals os- 
cillated by primary oscillator 33 and local oscillator 16. 
In addition, since stationary frequencies are used for 
intermediate- frequency signals , sweep-singal generating 
means 2 and intermediate-frequency signal-level detection 
means 8 can easily be made up. 

See FIG. 17. Since the chart refers to signals 88 
through 91 which are shown in FIG. 14, detailed explanation 
is deleted. 
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Primary oscillator 33 oscillates itself by applying a 
stationary frequency of a specific frequency band corre- 
sponding to the sum of the desired-channel frequency and the 
frequency oscillated by local oscillator 16 , whereas local 
oscillator 16 of R-circuit 1 oscillates itself by sweeping 
frequencies. Both of the oscillated signals are mixed to- 
gether by sweep-signal generating means 2. Differential 
frequency signal is made available for reference signal. As 
a result , R-circuit 1 outputs intermediate-frequency signals 
containing swept frequencies. Width and velocity of swept 
frequencies of signals oscillated by local oscillator 16 and 
the reference signal are identical to each other except for 
the inversed sweeping direction. Width and velocity of 
swept frequencies of intermediate- frequency signal doubles 
those of the reference signal, while the sweeping direction 
is opposite from each other. 

In the frequency relationship shown in FIG. 17 , primary 
oscillator 33 oscillates itself by applying a stationary 
frequency and generates reference signal by causing local 
oscillator 16 used for channel selection to sweep fre- 
quencies. This eliminates the needs for synchronizing 
signals oscillated by primary oscillator 33 and local 
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oscillator 16, and as a result, sweep-signal generating 
means 2 can easily be made up. In addition, since the width 
of swept frequency of intermediate- frequency signal is 
widened twice, frequency resolution of intermediate- 
frequency signal-level detection means 8 is significantly 
improved. 

FIGs 18 through 26 are respectively the schematic dia- 
grams denoting typically preferred embodiments of intermedi- 
ate-frequency signal-level detection means 8 of the signal 
receiver related to the present invention* 

In FIG. 18, a specific intermediate- frequency signal 
generated by frequency-converted reference signal is first 
extracted from signal-switching circuit 4 for delivery to 
sampling filter 93, which then filters out only a specific 
signal containing the aimed frequency. This signal is then 
delivered to detector 94, which is then converted into a 
specific DC voltage corresponding to the intermediate- 
frequency signal level. This voltage is then delivered to 
A/D converter 92 before being converted into binary-coded 
signals that can be processed by control means 9. 

When the aimed frequency is generated, control means 9 
delivers control signal to A/D converter 92 so that analogue 
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signal can be converted into digitally encoded signal. 
Since the circuit shown In FIG. 18 detects the signal level 
when the aimed frequency is reached by controlling A/D con* 
verter 92, circuit reflecting this embodiment features sim- 
plified constitution compared to the mechanism for switching 
sampling filter. 

FIG. 19 is the schematic block diagram of intermediate- 
frequency signal-level detection means 8 used for realizing 
the frequency-relationship explained in the preceding FIGs 
12, 14 , 15 and 17. Sampling filter 93 is comprised of a 
plurality of frequency- fixed type filters 95 compatible with 
■the aimed frequencies connected to each other in parallel, 
which sequentially filter out the aimed frequencies. Fil- 
tered frequencies are delivered to detector 94 , which are 
then converted into a specific DC voltage corresponding to 
the needed signal level. Said DC voltage is then delivered 
to A/D converter 92 before being converted into binary-coded 
signals that can be processed by control means 9 m 

When the aimed frequencies are reached, control means 9 
feeds control signal to A/D converter 92 for executing 
analogue-digital conversion of signals. Since the circuit 
shown in FIG. 19 detects signal level when the aimed 
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frequencies are reached by controlling A/D converter without 
switching sampling filter, the circuit featuring simple con- 
stitution can easily be made. 

FIG. 20 is the schematic block diagram of the circuit 
of intermediate-frequency signal-level detection means 8 
used for realizing the frequency-relationship explained in 
conjunction with FIGs 13 and 16. Sampling filter 93 is com- 
prised of frequency- fixed type filter 96 that samples signal 
of the fixed frequencies* Filtered frequencies are then 
delivered to detector 94, which then converts these fre- 
quencies into a specific DC voltage corresponding to the 
needed signal level. Said DC voltage is then delivered to 
A/D converter 92 and then converted into binary-coded signal 
that can be processed by control means 9. When reference- 
signal frequency reaches the aimed frequency number , control 
means 9 delivers control signal to A/D converter 92 for ex- 
ecuting analogue-digital conversion of signals. Since the 
circuit shown in FIG. 20 detects signal level when the aimed 
frequency number is reached by controlling A/D converter, 
the circuit featuring simple constitution can easily be made 
up compared to the mechanism for switching sampling filter. 
Furthermore, since sampling filter is substantially 
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comprised of a frequency-fixed type filter, the entire cir- 
cuit is significantly simplified. 

FIG. 21 is the schematic block diagram of the circuit 
of intermediate- frequency signal-level detection means 8 
used for realizing the frequency-relationship explained in 
conjunction with FIGs 12 through 17. Sampling filter 93 is 
comprised of a plurality of frequency-variable type filters 
97 compatible with the aimed frequencies, which sequentially 
sample signals containing the aimed frequencies. Filtered 
sample signals are then delivered to detector 94, which are 
then converted into a specific DC voltage corresponding to 
the needed signal level before being delivered to A/D con- 
verter which converts the received signal into binary-coded 
signals that can be processed by control means 9. 

When the aimed frequency is reached, control means 9 
delivers control signal to A/D converter 92 for executing 
analogue-digital conversion of signals. Since the circuit 
shown in FIG. 21 detects signal level when the reference 
signal is exactly at the aimed frequency by controlling A/D 
converter, the circuit featuring simple constitution can 
easily be made up compared to the mechanism for switching 
sampling filter. Furthermore, since sampling filter 93 is 
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substantially comprised of a frequency-variable filter, even 
if intermediate-frequency signal uses either a fixed fre- 
quency or swept frequency, exactly identical circuit can be 
constituted . 

FIG. 22 ie the schematic block diagram of the circuit 
of intermediate- frequency signal-level detection means 8 
explained in conjunction with FIG. 19. Sampling filter 93 
is comprised of a plurality of SAW filters 95, which 

are respectively provided with characteristic for filtering 
out only the aimed plural frequencies. 

Signal-switching circuit 4 delivers a specific interme- 
diate-frequency signal to intermediate- frequency signal- 
level detection means 8. This signal is then led to 
sampling filter 93, which then filters out a specific 
intermediate-frequency signal corresponding to the aimed 
plural frequencies of reference signal. filtered signal is 
then delivered to detector 94, in which intermediate- 
frequency signal rectified by diodes 100 and 101 is convert- 
ed into a specific DC voltage by capacitor 102 and resistor 
98. The DC-converted signal is then converted into binary- 
coded signal corresponding to said DC voltage by A/D con- 
verter 92 before eventually being delivered to control means 
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9. The aimed frequency iB internally detected by said con- 
trol means 9 which feeds a specific tuning voltage to sweep- 
signal generating means 2 that generates reference signal. 
When the aimed frequency is reached, control means 9 feeds 
control signal to A/D converter 92, which then receives a 
specific DC voltage corresponding to intermediate-frequency 
signal level for converting it into binary-coded signals. 
The circuit shown in FIG. 22 detects signal level when the 
aimed frequency is reached by controlling A/D converter 
without switching sampling filter, thus making it possible 
for the entire system to make up significantly simplified 
circuit constitution. 

FIG. 23 is the schematic block diagram of the circuit 
of intermediate-frequency signal-level detection means 8 
explained in conjunction with the circuit shown in FIG. 20. 
Sampling filter 93 is comprised of a - SAW filter 96 

which is provided with characteristic for filtering out the 
stationary frequency of intermediate- frequency band. 
Signal-switching circuit 4 delivers a specific intermediate- 
frequency signal containing a stationary frequency to 
sampling filter 93 of intermediate-frequency signal-level 
detection means 8. Sampling filter 93 filters out all the 
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intenaediate-freguency signals compatible with the reference 
signal contains the ai»ed plural frequencies. Filtered 
sign.! is then delivered to detector 94, where intem,ediate- 
£ reguency signal rectified h y diodes 100 and xol is convert- 
ed in DC voltage by capacitor 102 and resistor ... The DC- 
converted signal is further converted into binary-coded 
signal corresponding to DC voitage by „eans of A/» converter 
92 before eventually being delivered to control »eans 9. 
Th e ai„ed freguency is internally detected by said control 
Beans 9 which feeds tuning signal to sweep-signal generating 
.eans 2 generating the reference signal. When the ai»ed 
fr eguency is reached, control neans 9 delivers control srg- 
Ml to A/D converter 92. which then converts the received DC 
voltage etching interuediate-freguency signal level into 
oinary-coded signal. Since the circuit shown in FIG. 
uses a saving filter and detects a specific signal level 
wh en tbe ai»ed freguency is reached by controlling */» con- 
verter, the entire circuit constitution can be si-plrfred 
significantly. 

FIG . 24 is the schematic block diagram of the cxrcurt 

e<« na i-ievel detection means 8 
of intermediate-frequency sxgnal-levei 

..t, the circuit shown in FIG. 21. 
explained in conjunction with the circu 
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Sapling filter 93 is comprised of frequency-variable filter 
97 which make* up the turning circuit using coil 104 and 
varactor diode 105 used for tuning operation. Said fre- 
quency-variable filter 97 feeds a specific tuning voltage to 
cathode of varactor diode 105 before filtering out signals 
containing the aimed frequency. Filtered signal is then 
delivered to detector 94, where intermediate-frequency 
signal rectified by diodes 100 and 101 is converted into DC 
voltage by capacitor 102 and resistor 98. The DC-converted 
signal is further converted into binary-coded signal corre- 
sponding to DC voltage by means of A/D converter 92 before 
eventually being delivered to control means 9. The aimed 
frequency of the reference signal is internally detected by 
said control means 9 which feeds tuning signal to sweep- 
signal generating means 2 generating the reference signal. 
Khen the aimed frequency is reached, control means 9 deliv- 
ers control signal to A/D converter 92, which then converts 
the received DC voltage matching intermediate-frequency sig- 
nal level into binary-coded signal. Since the circuit shown 
in FIG . 24 detects signal level when the reference signal 
gains access to the aimed frequency by controlling A/D con- 
verter 92, the entire circuit can be significantly 
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simplified compared to the mechanism for switching sampling 
filter itself. In addition, since sampling filter 93 is 
substantially frequency-variable filter 97, even if the 
intermediate-frequency signal uses either a stationary fre- 
quency or the swept frequency, the circuit itself can be 
made up using the identical constitution. 

FIG. 25 is the schematic block diagram of the circuit 
of intermediate- frequency signal-level detection means 8 
used for realizing the frequency-relationship explained in 
the preceding FIGs 12 through 17. A/D converter 107 first 
converts intermediate- frequency signal output from signal- 
switching circuit 4 into binary-coded signals. Digital 
filter 108 samples only a specific frequency of intermediate 
frequency band corresponding to the aimed frequency of the 
reference signal for delivery to control means 9. The cir- 
cuit shown in FIG. 25 uses digital filter for sampling 
signals containing the aimed frequency, and thus, it is pos- 
sible for the entire circuit system to introduce semiconduc- 
tors, and in addition, the aimed frequency can be changed 
without modifying the circuit constitution. 

FIG. 26 is the schematic block diagram of the circuit 
of intermediate- frequency signal-level detection means 8 
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used for realizing the frequency-relationship explained in 
the preceding FXGs 12 through 17. When signal-switching 
circuit 4 outputs intermediate- frequency signal, CCD filter 
109 first receives control signal from control means 9 and 
then samples a specific frequency from intermediate- 
frequency band corresponding to the aimed frequency of the 
reference signal. When A/D converter 107 identifies that 
the aimed frequency is reached, it receives control signal 
from control means 9 and converts the sampled signal into 
binary-coded signal for delivery to control means 9. The 
circuit shown in FIG. 26 uses CCD filter for sampling the 
aimed-frequency signal, and thus, it is possible for the 
system to introduce semiconductors, and in addition, the 
aimed frequency can be changed without modifying the circuit 
constitution. 

FIGs 27 and 28 are respectively the schematic block 
diagrams of the circuits of tuning- volt age delivery means of 
the signal receiver reflecting other preferred embodiments 
of the present invention. 

See FIG. 27. Tuning-voltage delivery means functions 
as follows. First, control means 9 delivers control signal 
that causes register 112 to remain in the hold condition and 



- 53 — 



JDOCID <PP 0208470A2 I > 



the binary-coded signal related to tuning voltage. The con- 
trol signal causes register 112 to hold said binary-coded 
signal related to tuning voltage. When this signal is de- 
livered to D/A converter 111 while register 112 is still in 
the hold condition, the system generates a specific tuning 
voltage that correctly matches the binary-coded signals in 
order that the tuning voltage can be delivered to base elec- 
trode of transistor 114 and then to the tuning circuit via 
resister 116 by causing transistor 114 to function as emit- 
ter follower. A circuit 117 which is comprised of register 112, 
D/A converter 111. and transistor 114, is connected to each 
tuning circuit. Each circuit causes register 112 to hold 
binary-coded signals related to tuning voltage in order that 
these signals can effectively be activated for individually 
supplying tuning voltages. The reference numeral 110 shown 
in FIG. 27 denotes the power-supply terminal, whereas the 
reference numerals 113 and 115 respectively denote bias re- 
sistors. The circuit shown in FIG. 27 is provided with a 
register for each tuning circuit, and as a result, once the 
binary-coded signal is held by register 112, tuning voltage 
remains constant until changing it in the following process. 
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The circuit constitution shown in FIG. 27 is ideally suited 
for fully introducing semiconductor means. 

Next, operations of the circuit of tuning-voltage de- 
livery means shown in FIG. 28 are described below. Control 
means 9 first delivers the control signal turning transistor 
120 ON and OFF and the binary-coded tuning voltage to regis- 
ter 112, while causing register 112 to hold the binary-coded 
tuning voltage data. When this data is delivered to D/A 
converter 111 while said hold-condition is present, tuning 
voltage that matches the binary-coded signal is generated, 
which is then delivered to base electrode of transistor 114. 
This causes emitter electrodes of transistors 114 and 120 to 
be connected to each other and capacitor 119 to be also con- 
nected between collector electrode and ground of transistor 
120. Capacitor 119 is charged while transistor 120 is ON, 
while it retains the charged voltage while transistor 120 is 
OFF. AS a result, this voltage is supplied to the tuning 
circuit via resistor 116 as the tuning voltage. A circuit 
118 comprised of transistor 120 and capacitor 119 is con- 
nected to each tuning circuit. The binary-coded tuning- 
voltage data is then delivered to register 112, which is 
then converted into a specific DC voltage by D/A converter 
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111, and then said DC voltage charges capacitor 119 by pro- 
visionally activating transistor 120 of circuit 118 con- 
nected to the tuning circuit which needs a specific tuning 
voltage corresponding to the DC voltage converted by D/A 
converter 111. After a specific tuning voltage is delivered 
to respective tuning circuits, the tuning voltage is again 
delivered to respective tuning circuits based on the dis- 
charge constant shorter than that of capacitor 119 so that 
tuning voltage can be prevented from incurring variation. 
The reference numerals 113, 115 and 121 respectively denote 
bias resistors. The circuit shown in FIG. 28 allows a spe- 
cific tuning voltage to be sequentially supplied to respec- 
tive tuning circuits. As a result, once the tuning voltage 
is securely held by register means, variation of tuning 
voltage remains minimum until the tuning voltage is changed 
next. In addition, since the circuit shown in FIG. 28 uses 
each one unit of register and D/A converter which respec- 
tively need a number of component elements, and yet, since 
each tuning circuit uses each one unit of transistor and 
capacitor to make up extremely simplified constitution, the 
circuit constitution shown in FIG. 28 is ideally suited for 
fully introducing semiconductor means. 
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FIGs 29 and 30 are respectively the schematic block 
diagram of the signal-switching circuit 3 of the signal re- 
ceiver, denoting preferred embodiments of the present in- 
vention. In the circuit diagram shown in FIG. 29, the 
desired-channel signal is received from input terminal 11, 
which is then delivered to anode of diode 124 via DC- 
blocking capacitor 123. On the other hand, the reference 
signal from sweep-signal generating means 2 is delivered to 
anode of diode 122 via DC-blocking capacitor 131. Bias cur- 
rent is delivered to diode 124 via resistor 132 and choke- 
coils 126 and 127. Resistor 128 is connected to the con- 
nection point of choke coil 127 and resistor 132 and to base 
electrode of transistor 129. Collector electrode of tran- 
sistor 129 is connected to anode of diode 122 via choke coil 
130. Cathodes of diodes 122 and 124 are respectively con- 
nected to each other, while choke coil 126 is connected be- 
tween the contact point of both cathodes and ground. Said 
contact point is also connected to R-circuit 1 via DC- 
blocking capacitor 125. Thus, when control means 9 feeds 
control voltage that turns transistor OFF, diode 124 becomes 
connective and diode 122 disconnected, allowing the desired- 
channel signal from terminal 11 to be fed to R-circuit 1. 
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Conversely, when control means 9 delivers control signal 
that activates transistor 129, diode 122 becomes connective 
and diode 124 disconnected, thus allowing sweep-signal gen- 
erating means 2 to deliver reference signal to R-circuit 1 to 
implement switching of signals. The system shown in FIG. 29 
features simplified circuit constitution that effectively 
switches signals using only two units of diodes. 

Next, operations of the circuit shown in FIG. 30 are 
described below. The desired-channel signal is received 
from terminal 11 , which is then delivered to base electrode 
of transistor 138 via DC-blocking capacitor 123. On the 
other hand, sweep-signal generating means 2 delivers refer- 
ence signal to base electrode of transistor 137 via DC- 
blocking capacitor 131. Emitter electrodes of transistors 
137 and 138 are connected to each other, while the connected 
point of these electrodes remains in contact with collector 
electrode of transistor 141. Constant bias current is de- 
livered to transistor 141 via constant- voltage-regulated 
power-supply source 143 and bias resistors 142 and 143 , thus 
making up a constant-current circuit. On the other hand, 
control means 9 feeds control signal to base electrode of 
transistor 137 via resistor 139. Control signal from 
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control means 9 is also fed to base electrode of transistor 
133 via resistor 140 , while collector electrode of transis- 
tor 133 is connected to base electrode of transistor 138. 
Collector electrode of said transistor 133 is also connected 
to power-supply source via resistor 134. collector elec- 
trode of transistor 141 is connected to ^-circuit 1 via DC- 
blocking capacitor 125* Consequently, when control means 9 
delivers control voltage to turn transistor 133 OFF, collec- 
tor potential of said transistor 133 rises to turn transis- 
tor 138 ON and transistor 137 OFF, thus allowing the 
desired-channel signal from terminal 11 to be delivered to 
K-circuit 1. Conversely, * vihen control means 9 delivers con- 

trol voltage that activated transistor 129, transistor 138 
turns OFF and transistor 137 ON, thus allowing the reference 
signal from sweep-signal generating means 2 to be delivered 
to signal R-circuit 1 so that signal switching can be imple- 
mented. Since the circuit system shown in FIG . 30 merely 
uses transistors and resistors to make up the entire consti- 
tution, this system is ideally suited for fully introducing 
semiconductor means to make up an integrated circuit • 

FIGs 31 and 32 are respectively the schematic block 
diagrams of the signal-switching circuit of the signal 
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receiver, reflecting preferred embodiments of the present 
invention. See FIG. 31. Intermediate-frequency signals 
from R-circuit 1 are first delivered to cathode of diode .122 
via DC-blocking capacitor 125. Anode of diode 124 is con- 
nected to intermediate-frequency amplifier/demodulator 6 via 
DC-blocking capacitor 123 , whereas anode of diode 122 is 
connected to intermediate-frequency signal-level detection 
means 8 via DC-blocking capacitor 131. Diode 124 receives 
bias current from resistor 132 and choke-coils 126 and 127. 
Resistor 128 is connected to the connection point between 
choke-coil 127 and resistor 132 and also to base electrode 
of transistor 129. Collector electrode of transistor 129 is 
connected to anode of diode 122 via choke coil 130. Cath- 
odes of diodes 122 and 124 are connected to each other, 
while choke coil 126 is connected to the connection point of 
these cathodes and between grounds. Consequently , when con- 
trol means 9 delivers control signal that turns transistor 
129 OFF , diode 124 becomes connective and diode 122 discon- 
nected, thus allowing intermediate-frequency signal from 
R-circuit 1 to be delivered to intermediate-frequency 
amplifier /demodulator 6 via DC-blocking capacitor 123. con- 
versely, when control means 9 delivers control signal that 
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activates transistor 129, diode 122 becomes connective and 
diode 124 disconnected. This allow intermediate-frequency 
signal from R-circuit 1 to be delivered to intermediate- 
frequency signal-level detection means 8 via DC-blocking 
capacitor 131 so that signal switching can be implemented. 
The circuit system shown in FIG. 31 executes switching of 
signals by applying only two units of diodes, thus featuring 
extremely simplified constitution. 

See FIG. 32. Intermediate- frequency signal from re- 
ceiver 1 is first delivered to base electrode of transistor 
141 via DC-blocking capacitor 145. Collector electrode of 
transistor 138 is connected to intermediate-frequency 
amplifier /demodulator 6 via DC-blocking capacitor 146. On 
the other hand, collector electrode of transistor 137 is 
connected to intermediate- frequency signal-level detection 
means 8 via DC-blocking capacitor 147. Emitter electrodes 
of said transistors 137 and 138 are connected to each other • 
The connection point of these emitter electrodes is connect- 
ed to collector electrode of transistor 141 which receives 
constant bias current from constant-voltage-regulated power- 
supply source 143 and bias resistor 144, thus making up a 
constant-current circuit. On the other hand, control means 
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9 delivers control signal to base electrode of transistor 
137 via resistor 139, while control signal from control 
means 9 is also delivered to base electrode of transistor 
133 via resistor 140. Collector electrode of transistor 133 
is connected to base electrode of transistor 138. Collector 
electrode of transistor 133 is connected to power-supply 
source via resistor 134. On the other hand, collector elec- 
trode of transistor 141 is connected to R-circuit 1 via DC- 
blocking capacitor 125. Consequently, when control means 9 
outputs control voltage that turns transistor 133 OFF, col- 
lector potential rises to turn transistor 138 ON and tran- 
sistor 137 OFF, thus allowing intermediate- frequency signal 
from R-circuit 1 to be delivered to intermediate-frequency 
amplifier /demodulator 6 via DC-blocking capacitor 146. Con- 
versely, when control means 9 delivers control voltage ac- 
tivating transistor 129, transistor 138 turns OFF and tran- 
sistor 137 ON to allow intermediate-frequency signal from 
R-circuit 1 to be delivered to intermediate-frequency signal- > 
level detection means 8 via DC-blocking capacitor 147 so 
that signal switching operation can eventually be implement- 
ed. The circuit system shewn in FIG. 32 merely uses transis- 
tors and resistors to make up the entire constitution, and 
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thus, this circuit system is ideally suited for implementing 
an integrated circuit by fully introducing semiconductor 
means . 

FIGs 33 and 34 are respectively the schematic block 
diagrams of AGC-voltage hold . means of the signal re- 
ceiver reflecting still further preferred embodiments of the 
present invention. See FIG. 33. AGC voltage output from 
intermediate-frequency amplifier/demodulator 6 is first de- 
livered to emitter electrode of transistor 153 which turns 
ON and OFF on receipt of control signal from control means 
9. While receiving the desired-channel signal, transistor 
153 remains activated. This transistor however remains OFF 
until tuning voltages are eventually set after completing 
delivery of channel-select signal from channel-select means 
to control means 9. While transistor 153 is ON, capacitor 
151 is charged with a specific DC voltage proportional to 
the AGC voltage. When transistor 153 is OFF, AGC-voltage 
hold means holds the voltage immediately before tran- 

sistor 153 turns OFF. Capacitor 151 delivers its voltage to 
base electrode of transistor 148, while this voltage is also 
delivered to radio-frequency amplifier 13 and sweep-signal 
generating means 2 via resistor 149 from emitter electrode 
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of said transistor 148 acting as the emitter-follower. Con- 
sequently, while transistor is ON, AGC voltage which is 
varied by control signal from control means 9 is delivered 
to radio-frequency amplifier 13 and sweep-signal generating 
means 2. When transistor 153 is OFF, AGC-voltage hold 
means holds a specific AGC voltage which was present immedi- 
ately before transistor 153 turns OFF. This allows the sys- 
tem to feed constant voltage to radio-frequency amplifier 13 
and sweep-signal generating means 2. The circuit system 
shown in FIG . 33 securely holds a specific AGC voltage using 
two transistors and a capacitor, thus greatly helps promote 
simplification of the circuit constitution. 

See FIG. 34. A specific AGC voltage output from 
intermediate-frequency amplifier/demodulator 6 is first con- 
verted into binary-coded signal by A/D converter 156, which 
is then delivered to register 155 to securely maintain the 
status inside of register 155. Thus, when holding the AGC 
voltage constant, the content of said register 155 is re- 
tained. Data signal output from register 155 is converted 
into an analogue voltage by D/A converter 154, which is then 
delivered to radio-frequency amplifier 13 and sweep-signal 
generating means 2. The circuit system shown in FIG. 34 
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uses register mean* that holds the binary-coded AGC voltage 
data. This circuit effectively prevents the retained AGC- 
voltage from varying itself due to varying environmental 
conditions. 

FIG. 35 is the simplified block diagram of control 
means of the signal receiver reflecting preferred embodi- 
ments of the present invention. The tuning control proce- 
dure for operating the signal receiver related to the 
present invention is converted into binary-coded data, which 
is stored in a non-volatile memory 164. All the system elements 
function in accordance with these data related to the estab- 
lished tuning control procedure. The binary— coded channel- 
control signal output from channel-select command means 10 
is delivered to data-receiving register (1) 159 through ijnput- 
buffering gate 157. On the other hand, in accordance with 
the tuning control procedure, operation circuit 163 first 
reads the content of data-receiving register (1) 159 and then de- 
livers the binary— coded tuning voltage data signal to 
signal-output register (2 ) 162, which then outputs this data sig- 
nal to local oscillator 16, input tuning circuit 12 and in- 
terstage tuning circuit 14 via output-buffer gate 158. The 
tuning voltage data delivered to these circuits is stored in 
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volatile memory 165. Kext, control means delivers 

binary-coded control signal to signal-output register (11 Ms. 
This controls AGC-voltage hold means 5 for retaining 

A GC voltage constant. Control means then delivers binary- 
coded control signal to signal-output register ,1 ) 161 for switch- 
ing signal-switching circuit. 3 and 4. Then, control means 
delivers tuning voltage to signal-output registers) 162 for de- 
livery to sweep-signal generating means 2. control means 
also delivers control signal to signal-output register (1) 161 for 
controlling sweep-signal generating means 2. These signals 
fr om control means are respectively delivered to sweep- 
signal generating means 2 via output-buffer gate 158. Se- 
lection of respective tuning circuits, delivery and fine 
variation of the tuning voltage are executed in the same 

manner as described above. 

Next, intermediate-frequency signal output f rora R-circuit 
x - is converted into binary-coded signals by inter- 
mediate-frequency signal-level detection *eans 8 before 
being delivered to signal-input register (2) 160 via input-buffer 

. 163 then compares the binary- 

gate 157. Operation circuit l&J v 

coded intermediate-frequency signal to the aimed frequency 
characteristics and then varies the tuning voltage so that 
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the best freguehcy characteristics can be generated by ex- 
ecuting sequential operations identical to those which are 

described above. When the optimum frequency characteristics 
are achieved, control means causes non-volatile memory 164 to 
store the data related to the tuning voltage delivered to 
respective tuning circuits. Control means then sets signal- 
switching circuits 3 and 4 and Asc-voitage hold means 5 
to the status of correctly receiving the desired-channel 
signal. 

The circuit system shown in FIG. 35 easily varies the 
tuning control procedure merely by changing the content of 
non-volatile memory. The circuit system shown here is ide- 
ally suited for making up an integrated circuit by fully 
introducing semiconductor means. 

PIG. 36 is the simplified block diagram of the entire 
circuit of the signal receiver, denoting the third preferred 
embodiment of the present invention. Terminal 116 receives 
those signals which are in a specific frequency band differ- 
ent from those channel band delivered to terminal 11. 
Signal-switching circuits 3 and 167 , input- tuning circuits 
12 and 168, radio-frequency amplifiers 13 and 169, interstage 
tuning circuits 14 and 170, and mixers 15 and 171, are 



- 67 - 



;DOCID: <EP 0208470A2J_> 



0208470 



respectively provided with identical constitution. Using 
signals oscillated by local oscillator 16, the desired- 
channel signal from terminal 11 is converted into intermedi- 
ate-frequency signal by mixer 15. Likewise, using signals 
oscillated by the oscillator of sweep- signal" generating 
means 2, the desired-channel signal from terminal 116 is 
converted into intermediate- frequency signal by mixer 171. 

Consequently, when receiving the desired-channel signal 
from terminal 11, local oscillator 16 is made available for 
selecting the desired channel. Conversely, when receiving 
the desired-channel signal from terminal 116, oscillator of 
sweep-signal generating means 2 is used so that it functions 
as the local oscillator itself, whereas local oscillator 16 
itself is made available for the oscillator of sweep-signal 
generating means 2. The circuit constitution denoting the 
third preferred embodiment of the present invention shown in 
FIG. 36 eliminates the needs for providing an additional 
oscillator generating reference signal needed for control- 
ling the tuning voltage of the receiver unit receiving sig- 
nal of a plurality of frequency bands. In addition, since a 
local oscillator which is not used for channel-selection is 
Bad e available, compared to the circuit of the second 
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preferred embodiment, the circuit constitution shewn JLn , ; 

36 can be significantly simplified. 

The present invention being thus described* However, 
it is obvious that the same way may be varied in many ways 
by those skilled in the art. It should be understood, how- 
ever, that such variations are not to be regarded as a de- 
parture from the spirit and scope of the present invention, 
but all such modifications are intended to be included with- 
in the scope of the following claims. 
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1 # A signal receiver comprising; 

oscillator means (16) provided for receiver part 
(1) which receives signals by applying frequency-conver- 
sion means; 

sweep-signal generating means (2) generating 
reference signal which sweeps frequencies of desired- 
channel band before delivering said reference signal to 
first signal switching circuit (3); 

AGC-voltage hold means (5) that retains AGC 
voltage before delivery to said receiver part: 

tuning-voltage delivery means (7) supplying 
individual tuning voltages to respective tuning circuits 
(14), said sweep-signal generating means (2) and local 
oscillator means (16) of said receiver part; 

intermediate- frequency signal- level detection 
means (8) detecting signal intensity in conjunction 
with plural frequencies of intermediate-frequency signals 
output from said receiver part; 

control means (9) that converts respective 
tuning voltages and intermediate-frequency signal-level 
into binary-coded signals before storing these data in 
memory, followed by processing of memory content, and 
control of said signal-switching circuit, said 
intermediate-frequency signal-level detection means , 
and said AGC-voltage hold means; 

operation procedure comprising the sequential 

steps of; 

after selecting desired channel, said receiver 
part receives signals of desired channel frequency band 
through said f^rst signal-switching circuit; 

immediately after said AGC-voltage hold means 
holds AGC-voltage, said desired-channel signal is 
switched to said reference signal by said first signal- 
switching circuit before delivering said reference signal 
to said receiver part; 
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intermediate-frequency signal from said receiver 
part i« thtn delivered to said interisediate-f requency 
signal-level detection means from the follcwing 
intermediate- frequency amplifier/demodulator through 
5 second signal-switching circuit; 

detection of signal levels covering plural 
frequencies and detection of frequency characteristic of 
signals received by and delivered from said receiver part; 

comparison of detected frequency character- 
10 istics to aimed frequency characteristics using said 
control means; 

sequentially determining tuning voltages of 
respective tuning circuits for minimizing error of said 
comparison results and delivering these tuning voltages 
15 to respective circuits through said tuning- volt age 
delivery means; 

switching of said reference signal to said 
desired-channel signal by means of first signal -switching 
circuit; and 

20 delivering int ermedi at e- frequency signal to said 

intermediate- frequency amplif ier /demodulator means 
through second signa 1 - switching circuit so that signal 
receiver unit can securely receive desired-channel signal, 

25 2. The signal receiver defined in claim 1, in which 

said sweep-signal generating means is comprised of 
oscillator means and either (a) signal-level control 
circuit and delivers oscillated signal level to said first 
signal-switching circuit after varying said oscillated 

30 signal level, or (b) signal-level-control type mixer means, 
while said sweep-signal generating means generates summed 
and differential frequencies by causing said signal-level- 
control type mixer means to mix signals oscillated by 
local oscillator means of receiver part together with 

35 signals oscillated by (primary) oscillator means and then 
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controls levels of these signals before delivering these 
signals to first signal-switching circuit. 

2 ^ jhe signal receiver defined in claim 1, in which 

signals of intermediate-frequency band generated by feed- 
ing oscillated signal from said sweep-signal generating 
means to said receiver part are substantially either 
frequency- swept signals or signals containing stationary 
frequencies . 



4 # xhe signal receiver defined in claim 3, in which 

either (a) oscillated signals from primary oscillator 
means comprises sweep frequencies whereas oscillated 
signals from local oscillator means are substantially 
15 signals containing stationary frequencies, or (b) 

oscillated signals from primary oscillator means and local 
oscillator means of said receiver part respectively 
comprise sweep frequencies using the identical sweeping 
velocity, band-width, and in the identical sweeping 
20 direction, or (c) oscillated signal from primary oscillator 
means contain stationary frequencies, whereas signal 
oscillated by local oscillator means of said receiver part 
contains swept frequencies. 



35 



$ m xhe signal receiver defined in claim 4> in which 

signal oscillated by primary oscillator means is sub- 
stantially within either (a) the desired-channel frequency 
band of said receiver part, (b) the intermediate-frequency 
band of said receiver part, or (c) bands corresponding to 
the sum of frequencies oscillated by local oscillator 
means of said receiver part and the desired-channel 
frequency - 

5 # The signal receiver defined in claim 2, in which 

signal-level control circuit is comprised of first and 
second diodes and cathode terminal of said first diode 
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rtceivac oscillated signal from primary oscillate 
where anode terminals of said first and second diodes are 
■'^ conh«cttd to tiich other so that said oscillated signal can 

be output from cathode of said second diode, while cathode 
5 terminals of said first and second diodes are respectively 

grounded via resistors, thus allowing the level control 
system to feed AGC voltage to the connected point of anode 
terminals of said first and second diodes via resistor 
means so that a specific signal-level-data signal matching 
lO said AGC voltage can securely be output from said control 
circuit . 



7- The signal receiver defined in claim 2, in which 

signal-level circuit is comprised of; cathode electrodes 

15 of first and second transistors being connected to each 

other, base electrode of first transistor being connected 
to emitter electrode of second transistor via DC-blocking 
capacitor; where base electrode of first transistor 
receives oscillated signal from oscillator means to out - 

20 put said signal from collector electrode of first trans- 
istor, and at the same time, AGC-voltage hold means 
delivers AGC-voltage to base electrode of second 
transistor to allow signal gain to vary itself by varying 
collector voltage of first transistor in response to said 

25 AGC voltage. 

8. The signal receiver defined in claim 2, in which 

signal-level-control type mixer means is comprised of 
elements and functions including; emitter electrodes of 

30 third and fourth transistors and collector electrode of 
fifth transistor that are connected to each other, where 
emitter electrode of fifth transistor grounds high- 
frequency components and is connected to emitter electrode 
of sixth transistor via DC-current while grounding 

35 collector electrode of said sixth transistor, base 
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electrode of either third or fourth transistor which 
receives oscillated signal from oscillator means and is 
connected to collector electrode of fourth transistor in 
order that mixed signal can be output from it, base 
electrode of said sixth transistor which receives AGC 
voltage from AGC-voltage hold means so that DC voltage 
corresponding to AGC voltage can be generated in fifth 
transistor to cause conversion gain of said sixth 
transistor to vary to subsequently vary output level of 
mixed signal before eventually feeding said mixed signal 
to signal-switching circuit. 



g jhe signal receiver- defined in claim 2, in which 

said signal-level-control type mixer means is further 
15 comprised of elements and functions including; emitter 

electrodes of seventh and eighth transistors and collector 
electrode of nineth transistor which are connected to each 
other, collector electrodes of seventh and eighth 
transistors which are respectively connected to collector 
20 electrode and emitter electrode of tenth transistor in 

order that oscillated signal from primary oscillator means 
can be delivered to base electrode of seventh or eighth 
transistor and also oscillated signal from local oscillator 
means of receiver part can be delivered to base electrode 
25 of nineth transistor, while allowing AGC-voltage hold 

means to deliver AGC voltage to base electrode of tenth 
transistor to cause conversion gain of said mixer means to 
vary by varying collector voltages of seventh and eighth 
transistors in response to AGC voltage to subsequently 
vary output level of mixed signal before eventually feed- 
ing said mixed signal to signal-switching circuit. 



10 xhe signal receiver defined in claim 2, in which 

said signal-level-control type mixer means is further 
35 comprised of elements and functions including; emitter 
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electrodes of eleventh and twelfth transistors and 
collector electrcdr of thirteenth transistor being 
connected to eac** other, collector electrodes of said 
eleventh and twelfth transistors that are respectively 
connected to anode and cathode of third diode with respect 
to radio- frequency components, while base electrode of 
either eleventh or twelfth transistor receives oscillated 
signal from primary oscillator means and base electrode of 
thirteenth transistor receives oscillated signal from 
local oscillator means of receiver part, and said anode 
of third diode receives AGC voltage from AGC-voltage hold 
means in order to vary conversion gain of mixer means by 
varying collector voltage of said eleventh and twelfth 
transistors to subsequently vary output level of mixed 
signal before eventually feeding said mixed signal to 
signal-switching circuit. 



11 • Th ^ signal receiver defined in claim 1, in which 

intermediate-frequency signal-level detection means first 
causes either (a) needed signal to be converted into DC 
voltage by applying sampling filter and detector means and 
then converts said DC voltage into binary-coded data signal 
matching said DC voltage by applying A/D converter means, 
(b) signals of intermediate-frequency band to be converted 
into binary-coded data signal by applying A/D converter 
means and then activated digital filter to sample only 
the needed signal, or (c) CCD filter to sample only the 
needed signal of intermediate-frequency band and then 
causes the sampled signal to be converted into binary-coded 
data signal by applying A/D converter means. 

12 • The signal receiver defined in claim 1, in which 

tuning-voltage delivery means holds binary-coded signal fed 
from control means in register means, and then, after 
feeding said signal to D/A converter means, causes said 
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binary-coded signal to be converted into DC voltage, where 
said tuning-voltage delivery means is provided with a 
plurality of conversion parts being connected to each other 
in parallel by the number, of tuning circuits in order 
that DC voltage can be delivered to one of said tuning 
circuits before eventually establishing a specific tuning 
voltage for delivery to respective tuning circuits by 
writing binary-coded data signal into said register means 
provided for said conversion parts corresponding to 
respective tuning circuits. 

12. The signal receiver defined in claim 1, in which 

said tuning-voltage delivery means is further comprised of 
elements and functions including; first register means that 
holds binary-coded data signal fed from control means until 
it delivers said signal to first D/A converter means, said 
D/A converter means then outputs the analogue-converted 
signal to base electrode of fourteenth transistor so that 
said signal can be output from emitter electrode of four- 
teenth transistor functioning as emitter follower, while 
emitter electrodes of fourteenth and fifteenth transistors 
are connected to each other and base el ectrode of fifteenth 
transistor receives control signal from control means, 
whereas collector electrode of fifteenth transistor is 
connected to first capacitor between grounds to cause said 
first capacitor to hold tuning voltage delivered to 
emitter electrode of said fourteenth transistor by control 
signal before feeding said tuning voltage to tuning 
circuits which are respectively provided with a tuning 
voltage hold circuit incorporating fifteenth transistor 
and first capacitor, while said tuning-voltage hold 
circuit is connected to adjacent tuning- voltage hold 
circuits in parallel with each other. 

14 . The signal receiver defined in claim 11, in which 

said sampling filter is substantially either (a) the 
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frequency-fixed type filter itself, (b) the frequency- 
variable filter itself, or (c) one unit of said 
frequency-fixed pe filter is provided. 

5 15- Tne signal receiver defined in claim 14, in 

which a plurality of said f requency- variable filters are 
connected to each other in parallel. 

16. The signal receiver defined in claim 1, in which 

10 first signal-switching circuit is comprised of elements 
and functions including; cathodes of fourth and fifth 
diodes which are connected to each other, while anode of 
fourth diode receives desired-channel signal and anode of 
fifth diode receives reference signal fed from sweep- 
15 signal generating means, while anodes of fourth and fifth 
diodes are connected to each other so that they can 
respectively receive voltages from base electrode and 
collector electrode of sixteenth transistor, and conversely, 
said base electrode of sixteenth transistor receives 
20 signal-switching control signal from control means to cause 
either fourth or fifth diode to be activated so that either 
of signals flowing through anodes of fourth and fifth 
diodes can eventually be delivered to cathodes of said 
diodes. 

25 

17- The signal receiver defined in claim 1, in which 

said first signal-switching circuit is further comprised 
of elements and functions including; emitter electrodes 
of seventeenth and eighteenth transistors and collector 

30 electrode of nineteenth transistor are respectively 
connected to each other, while base electrodes of 
seventeenth and eighteenth transistors respectively 
receive desired-channel signal and reference signal, and 
in addition, base electrode of seventeenth and eighteenth 

35 transistors are connected to each other so that they can 
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respectively receive voltages from base and collector of 
twentieth transistor, and conversely, base electrode of 
twentieth transistor receives signal-switching control 
signal from control means for activating either seven- 
5 teenth or eighteenth transistor so that either of signals 
flowing through base electrodes of seventeenth and 
eighteenth transistors can eventually be delivered -to 
collector electrode of nineteenth transistor. 

10 18. The signal receiver defined in claim 1, in which 

second signal -switching circuit is comprised of elements 
and functions including; cathodes of sixth and seventh 
diodes being connected to each other, while contact point 
of both cathodes receives signal from receiver part, and 

15 in addition, base and collector of twenty-third transistor 
are connected to each other so that voltages from these 
can respectively be delivered to anodes of sixth and 
seventh diodes, while base electrode of said twenty- 
third transistor receives signa 1 -swit ching control signal 

20 from control means for activating either sixth or seventh 
diode so that signals flowing through cathodes of sixth 
and seventh diodes can be delivered to either of anodes of 
sixth and seventh diodes before eventually feeding signal 
from receiver part to either intermediate-frequency 

25 amplifier means or intermediate-frequency signal-level 
detection means. 

19. The signal receiver defined in claim 1, in which 

said second signal-switching circuit is further comprised 

30 of elements and functions including; emitter electrodes 

of twenty-fourth and twenty-fifth transistor and collector 
electrode of twenty-sixth transistor being connected to 
each other, while base electrode of twenty-sixth transistor 
receives signal from receiver part, and in addition, base 

35 electrodes of twenty-fourth and twenty-fifth transistors 



NSDOCID: <EP 0208470A2_I_> 



- 79 - 



0208470 



are connected to each other for respectively receiving 
voltages from base and collector of twenty-seventh 
transistor, while hr j electrode of twenty-sixth transistor 
receives constant voltage and base electrode of twenty- 
seventh transistor receives signal -switching control 
signal from control means for activating either twenty- 
fourth or twenty-fifth transistor so that signals 
flowing through base electrodes of twenty-sixtii transistor 
can eventually be delivered to either of collector elec- 
trodes of twenty-fourth and twenty-fifth transistors. 

20 - Th « signal receiver defined in claim 1, in which 

AGC-voltage hold means is provided with elements and 
functions including; emitter electrodes of twenty-first 
transistor first receives AGC voltage and then base elec- 
trode of said twenty-first transistor receives control 
voltage from control means, whereas collector electrode 
of said twenty-first transistor is connected to base 
electrode of twenty-second transistor, while second 
capacitor is connected to contact point of base electrode 
of twenty-second transistor and collector electrode of 
twenty-first transistor and between grounds as well so 
that said second capacitor can be charged with AGC 
voltage when twenty-first transistor is activated by 
control voltage, whereas said second capacitor retains 
AGC voltage while twenty-first transistor is OFF, thus 
allowing emitter electrode of twenty-second transistor 
to feed AGC voltage to radio-frequency amplifier means 
and sweep-signal generating means. 

21 • The signal receiver defined in claim 1, in which 

said AGC-voltage hold means is further comprised of 
elements and functions including; first A/D converter 
means that receives AGC voltage, which is then converted 
into binary-coded data signal by said A/D converter means, 
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and after delivery of said signal to register means, said 
binary-coded data signal is delivered to second D/A 
converter means for conversion into DC voltage, which is 
then delivered to radio-frequency amplifier and sweep- 
signal generating means, and then, control means feeds 
control signal to said register means to latch binary- 
coded data signal stored in said register means so that 
AGC voltage can securely be latched. 

22. The signal receiver defined in claim 2, in which 

when receiver part is provided with a plurality of local 
oscillator means, these local oscillator means are not 
used for receiving desired-channel signals. 
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